A METHOD OF MANUFACTURI NG AMMUNI TION Fi el d of the
I nvention The present invention relates to a nethod of
worrmsfimaturi ng amunition for firing fromthe beEwAB08hH00445

a weapon, and in particular, but not exclusively,

firearm amunition. Background of the Invention A

comon firearmball type ammunition, as opposed to

shot gun amuni tion, conprises._ajnetallic cartridge

case containing a volunme of propellant, with a priner

fixed in a bas S t Lectile
rel easabl y pregsggTﬁﬁﬁOSEnﬁ%ﬁggéﬁ?Qgtkg %&ﬁ?ﬁégtéée.
When this type of anmunition is in use, a firing pin
I MRachSy Ykt BB My ch in turn produces a flane
to-#nrrrareigg%%agrafroﬂ-of the propellant. As the
propel | ant defl agrates inside the case, it produces

sl argR wWldyms ofnweas W chigiceet 4 ke iR o manufacturing
projectile fromthe case,_ propelling the bullet _
thraﬁlﬁ‘biﬁllttﬁé’rbaﬁqlélfldﬁfl%eﬁ%&;’}&ﬁ h&thih & feapon, and in
ampatittiican drs, foutehotlRexgTRizdfveQtyyr ifig-erec esdndriition.
this type of ammunition is well known and relatively
straight forward. Typically, the cases are fornmed by a
st &xukeycemddrefwitite groeegsonA priner is | oaded into

;othe base of the cartridge, the cartridge filled with
propel l ant, and the bullet or projectile which is
us dalqopmead & e ag e &atliln § Yipeo @eWsingtd©ed dsniappased to
cardndtd@R: ahiirBitasint dongnide@n aPRRRSAS @ ArdthalRRt case
manuf act.ur.i ng process and produyces a different type of ,
ARG S A W (e BFRPETHLABH /1 P % PHIMEToft 1xed in
t hias bapRl icfatihen e iand ke bdddet pid @rogfedtide releasably

I nvention, .except where .the c ntext,re ui res her w,se

1 t h ase.. . Wheh tTH1s
Sdué)ﬁecassee%prléls)%§) Iaélné)lfé’é)g’lore e esosat}:ylerrp i°CAt | on,e t type

of ammunition is in use, a firing pin impacts on the

primer which in turn produces a flame to initiate
deflagration of the propellant. As the propellant
deflagrates inside the case, it produces large volumes of
20 gas which ejects the bullet or projectile from the case,
propelling the bullet through the barrel of the weapon

from which the ammunition is fired.

The manufacturing process for this type of ammunition is
25 well known and relatively straight forward. Typically,
the cases are formed by a stamping or drawing process. A
primer is loaded into the base of the cartridge, the
cartridge filled with propellant, and the bullet or
projectile which is usually made by a casting process
30 pressed into the cartridge.

The present invention proposes a different manufacturing

process and produces a different type of ammunition.

35



the words "conprise" or variations such as "conprises”
or "conprising" are used in an inclusive sense, i.e.

wawogpeeify the presence of the stated featur RCHAU2008000445
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to preclude the presence or addition of further
features in various enbodi nents of the invention.
According to one aspect of the present invention there
is provided a nethod of nmanufacturdi ng ammunition for
firing froma barrel of a weapon the nethod

cogg&%%£1:oé8ﬁniggva qp%Jd havi ng an interior

sur . i At he noul d to produce a

casting void between the core and the interior

sur o1 Rtrs ' [ fi S iQid iaplg meterd.ale

[ ntlgrpt & c%satrl:&%.%vf;%aér g%%b\%lr%cttlﬁjgl gg{rd; Fr g’% t he%ﬁggftlon
t o T ddi®e IMVERALG i #XARPhodNLIRhiItHE RHSXEnreTHE S
OPRATidav it due HIMRUDYE ddhe dRfRIJ o Hmddapul d

to pr duce,%ggr%Jectlle body having a closed end and

an Jd?i%'dﬁattel d;E B8 KO TS 0 SINRTG SE prBpIATART 1 fiwch as
cavidomprihearetdiod amp figittRer semMIdes®e isealn ngdlheive

opposite end wi,th a seal.  The seal ma ris

pr Ier 'The et oodgpr%:ylafi‘yurtt-[ﬁerprceosrﬁ?ﬁ s€form nsg ageéieafteatures
I n hdte redvittey posrc lsel ithe phesserde dm agil téapodifmgnirther
forfd NNg, 1 e 55¢ al{}%ﬁs"@?@g{dﬁ%\e‘}f&f | FURIHIO 10RR 21 Ot N

of the core and the nould Iin a manner to produce a

seat void into which the liquefied material flows to

f orgpcapineEplddlidrie aldgeibt Idte tiRAtprddedthiimemadn®Mtere is
t he seat(ggld IS cggc%lar in shape to produce a .
i RERAAKhA TENEET FRIF R Rt STt Heh o T ing
corferoma ermredviafed widdpom plher aldtthodfccrlparigatred
grooves ich createrjh voids in.the cavjt into
Whi ch thég@]inllld’ll?efal 2{1&%1& l?‘1av%.ng an 1nq:ercl%\§:l s\{irflarz:te,
placing a core in the mould to produce a casting void
between the core and the interior surface;
introducing a liquefied solidifiable material into
the casting void;
removing the core from the body to create a cavity in
the body which opens onto the opposite end;
, removing the material from the mould to produce a
projectile body having a closed end and an opposite end;
and,

depositing a propellant in the cavity.

The method may further comprise sealing the opposite end

with a seal. The seal may comprise a primer.

The method may further comprise forming a seat in the
cavity for seating the seal. In one embodiment, forming
the seat may comprise configuring one or both of the core
and the mould in a manner to produce a seat void into

which the liquefied material flows to form, upon



material flows to form wupon solidification,
corresponding ribs along the inside of the cavity. In

wa mog/1wntiodi ment, the seat is formed by ends OGfCT/AEB2008/000445
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ri bs nearest the opposite end. However in yet a
further enbodi nent the nmethod of formng the seat nmay
conprise placing an insert into the nould, the insert
havi ng an open end di sposed insizde the cavity and

i nboard of the opposite end, the open end formng a

l'ip insj.de of .the cavity, the |lip.constitut.ing. th

se BT 59 IR athoer FREG BB e seat
conmriids d o griricng san imsdrpe ploagrogiudee ai mserdular tdeat or
Cor nd td C [ he ul rehn,
R e e T T
co@§QW§QQ§nﬁR§?fﬁwﬂ%uﬁﬁélﬁWbFécﬁﬂp@gﬁﬁeﬁ gTeeViRst [hd ch
”H)érfetértteh%rihﬁwmrdssﬁrf l@;'Hé} raﬁvatt " e_lnwot khllﬁdtﬂh%earIQcﬁlefied
spi got extendi ng axi romthe plug. In this _
e ‘Eﬁr’elrff‘ﬁL r%ﬂl‘Pé’Sg;utzS’o Nray'Poe ﬁ&#&@&%&lcé‘ﬁg‘%e corresponding
spirgtts allerd ahE rghsdfde o bl dardy yconmamn $éifsoreibagliment
the,moul d.fromat | t ot separ.at e rts _which n
be%gfb%f%f ﬁgbéﬁﬁgFgféwag'ﬁc %tﬁgecgg Fn&eﬁgfﬁF %ﬁﬁ
noweposidiet engl.facilitate renoval of the projectile

body fromthe nould. The form ng of the nould may
further conprise formng the mould with open opposite

fi Howexied décoied endyrdherveabedimens Shecmeghed offe forming
Coit@d Belafte MUl b e $ASRdiRgeah RGiskhe Geit® itHeO mould,
the nmouyld fromthe first end, andi.ntroduci.ng .the .

|| ST FOdeRE GAVANS Gip PPERn § o LPRG SCRe LARIER 4he cavity
I naed Helboadd ofr ahe bpppedard eadd. tBee opemo dinde Morafing a

t he .net. Lt he ri form n r._nor
B e L N
nmould into which the liquefiable material flows, to

f oFrRe w%%i%@ IgH frheatiQn,@ne e MR mould may comprise
forming an insert, placing the insert on the core, and
inserting the core into the mould, wherein, the insert is
retained in the projectile body when the core is removed

from the projectile body.

The method may further comprise forming a core with a plug
and a spigot extending axially from the plug. In this
embodiment, the grooves may be formed along the spigot.
The forming of the mould may comprise forming the mould
from at least two separate parts which can be brought
together to produce the casting void, and moved apart to

facilitate removal of the projectile body from the mould.

The forming of the mould may further comprise forming the
mould with open opposite first and second ends and wherein
the placing of the core in the mould comprises inserting

the core into the mould from the first end, and



correspondi ng circunferential flanges about an outside
surface of the projectile body. Wen the projectile is

WO 2008/¢911% he or each flange engages rifling, ar@r/A63008/000445
act as a seal against an inner surface of a barrel of
a weapon from which the anmunition is fired. Mre
particularly in one enbodi nent the nmethod nay conprise
configuring the nould so that -agmaxi num di aneter D |
of body is |ess than a bore dianeter Db of the barre

I.n.ad t| e C|rc rogves .nma
or M o, s 4G R o, B g8, SR e goyring che
ha\mt@rrl@dt amtai a:rlr@t moul:bld<[ﬁzrolﬁg tHet+BB)conldeeadd. O X3 D3 O
and where D is a groove dianeter of the barrel . In an
al ternate enbodi nent, the nmould may be provided with a
ci aEeaResiment iodgé heb St hiods mant duirsihegycoapaise forming

5V\Ih![di1|é, dtp%r%oldﬁcwf@tﬁeml%ﬁ tg.ﬁe;d\ﬂe%:lﬁqfd %b{ee interior

mat er i a _correspondi ir eren i.a r oov
G e ot Be M IEe Lo o i et A S erial
corfliowess tich€ ostre p upore pgaddidid iz asdain m@erbmgmbmethe

cir i.al. ar. [ i ng can

o TgEeRy, ¢t lalign (1SaAEE Ll B8 Eifsiae

of salrkfameelofofcha m&p@@tﬁd@mmech Mﬂnenartrdnnnplrlooacntsle is in

1of'ﬁ%% Eﬁe ofald a%%!%ﬁa%% %h@a%@% ?ﬁ%qqﬁgrtgﬁd may act as a

C|rcunferent|a Léy
ri f§éd SPeH G mrhg}néleé ﬁélm?ﬁ@leemfu & bgf%@}e beuveppen from

Prejraeh lteebeehnBritalonDasc iriiptidan Obe&% B@@Ml&ﬁiarly in one
Enbo | nts of t he %gg ent inventi.on will.  now. be 1d
deSTPCRRTeRy ABPY SRFPTiRen CPBESERRAES: benmou

ac&@wmaayiagndmawmmgdlamewhmcbl afgbbdylas|3easstdan a bore

152'%&%&@%@ Dp ?%eéﬁeh§££ nethfg”é?d%é%Q

resen nanu?ac%urlng a
pr gjiigcuniferential grooves may be formed of a depth so that

the corresponding flanges have an outer diameter
Dp<DSDg (1+<A) where 0.052A20 and where D4 is a groove
diameter of the barrel.

20
In an alternate embodiment, the mould may be provided with
a circumferential ridge about its interior surface which,
upon solidification of the liquefiable material, forms a
corresponding circumferential groove about the projectile

25 body. This embodiment further comprises the step of
engaging a sealing ring in the circumferential groove. 1In
use, the sealing ring can form a seal against an inner
circumferential surface of a barrel of a weapon from which
the ammunition is fired. 1In a variation to this

30 embodiment, the circumferential ridge may be one of a
plurality of ridges each forming a circumferential groove

about the projectile body.



Figure Ib is a front elevation view of the |eft hand

moul d shown in Figure la; Figure Ic is a front
waereyatiion view of a right half of the noul d; FHAUZH0$/000445

is a side elevation of the right half of the nould

shown in Figure Ic; Figure 2 is an end el evation of

the nmould with the right and | eft hal ves shown in

Figures 1 put together; Figure 3a-is a side elevation

view of a core incorporated in an enbodi nent of the

methodye FHgure 3h is gn end el evatjon view of the core
sh i de el evation of a

core incorporated in a further enbodiment of the

mté?r%di’ﬁiegwse oAf.b H}fe @}egé"jl eli%‘(/%tnitqlanvivﬁ\ﬂlgfnotm%ecqe%cribed

shown in Figure 4a; Figure 5a is a schenmati _

r e e dEnt aﬁg Grale @y aHdh redereniest teayhise agssipanying
si N @ dhdiddreri rerpadigent of the method; Figure 5b is a
partial section view of a round of amrunition

manuf actured using the core and insert shown in Figure
S5aFiguddhilglries G isside pdretviaali ctuiofawayl efitewadff aff eumcbuld
of iti act yr i _a r c h

ottt o TROAEE Bt (e EraRAE hetigd B

De ganyftaicdm g ve pRogfestride ;Enbodi ment s Enbodi nent s

100f k@AY a3enty hréetﬂ%tf Iehiztcates szi%m%:”f!ift%%: Y& tOMhand mould

r
ammuni tion of the type described in Applicant's
co-SHENd AF iFBfati®onal publication no. WD

2005/R03e884 AN £rheditmilevaft idnowIéwolo faRMHligHOMallG of the
IS d%ﬁbgted in Figure 6 which shows a projectile body

Figure 1d is a side elevation of the right half of the

15 mould shown in Figure 1lc;
Figure 2 is an end elevation of the mould with the right
and left halves shown in Figures 1 put together;
Figure 3a is a side elevation view of a core incorporated
in an embodiment of the method;

20 Figure 3b is an end elevation view of the core shown in
Figure 2a;
Figure 4a 1is a side elevation of a core incorporated in a
further embodiment of the method;
Figure 4b is an end elevation view of the core shown in

25 Figure 4a;
Figure 5a is a schematic representation of a core and
insert that may be used in a further embodiment of the
method;
Figure 5b is a partial section view of a round of

30 ammunition manufactured using the core and insert shown in
Figure 5a; and
Figure 6 is a partial cut away view of a round of
ammunition manufactured in accordance with an embodiment
of the present invention.
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conprising a first (leading) end 14 and a second
trailing, axially opposed end 16. An internal cavity

waBs/s19iey ned bet ween the ends 14 and 16 and HRUTISUH08/000445

vol unme of a propellant 22. The first end 14 is cl osed
by a nose 20 that is fornmed integrally with the body
12 . End 16 is sealed with a base seal 26 that
includes a primer 24 for ignitigg-the propellant 22. A
flame fromthe primer 24 is directed through a flash
PgIDe t8 1 0

Seals 30 in the forn1of C|rcunferent|al fl anges are
pr%b%%ﬂn‘%?ﬁ% %h%og%e%%nto < o Faldi0g 333 the
pressure of de Iagrat ng propellant. In particular,
thé@§@£@§tﬂ§ef@ﬁn@ﬁmyééﬁléghﬁﬁéﬁhﬁntN@ﬁeﬁescrlbed in

5Ci rpﬁiﬂﬂfl%fa@f&t' lsalcosyefn@q@lg( |1@1tte|1‘?1a9:r1%91\éq udTelabi f . wo

barr el mwhi ch the ammunjtion 10 is
fi Pé’é’f"/ﬁ?é%éw y % GBI e Aine T e P fopraAiEdon 10 15

ar Meplg edimuniFtiigutrel @ mmlms@km& anmrlaijtec@rillenbbla@t 12

t he, praopel.lant. i.s_h I ent|rel Wi projectil o
pod B i Rerd e 4 chaia)) B dd 4B RoFRRgSyaitins.
pr@g@dh&ﬂ:QM@daadwhmdhlﬁhe @mopacaﬁnalb@@ylmy 18 is formed

1oatﬁﬁ%H%%n_t%%u%%ESIQ3 F%ddq%'%hda%cﬁ@go @%ﬂ%m@fo% a

32 1 ncor porate n the present met
maReReL dEntg 2t2he direudileisen epdl 18 d@r €4 Osgdaky Phnose 20

an@halti ¥ e rheganet r@qalycwt@lf tNtbodyght Si %d 16 is
por%%;ns 34a and, 34b herelnaf refﬁrred to

R 1thort PR SHRL @§p Sfeene modmgraze for
Thaipdny ahe P4opavde amitr 2ar. i msaqeamnfflr@ur ahleOpTimer 24 is
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20

25

30

35

erre oln general recesses
t heier. r 8hge beisee segdf aéesssme@ﬁ@dswtoMeﬁetarue 2 9 formed

POrLtARS $heAlBdRr %ght sleQ9ef RYr 11,0 hQr e JFoul d 32
respective surfaces_38a and 38b form an
circumferential flanges are provided about the body 12 for

maintaining gas pressure of deflagrating propellant. 1In
particular, the seals 30 form a seal against an inner
circumferential surface (ie the groove diameter) of a
barrel of a weapon from which the ammunition 10 is fired.
Typically this would be the barrel of a fire arm. The
ammunition 10 is caseless ammunition in that the
propellant is held entirely with the projectile body 12
and there is no case or cartridge holding any propellant

on to which the projectile body is attached.

Figures la - 2 depict an embodiment of a mould 32
incorporated in the present method for manufacturing the
ammunition 10. Figures la and 1b; and, Figures 1lc and 1d
depict left and right side portions 34a and 34b
(hereinafter referred to in general as “portions 34)
respectively of the mould 32. The portions 34 have mirror

image configurations. The portions 34a and 34b are



interior surface 40 of the nmould 32 . The interior

surface 40 is in a general configuration conplinentary
wWa Wos/m1ext eri or shape of the projectile body BZI/AUIN08/000445

order to formthe cavity 18 in the projectile body 12

a core 42 (see Figures la, 3a and 3b) is inserted into

the nmould 32. In particular, placing the core 42 in

the nould 32 results in the farmati on of a casting

void 43 (one half of which is shomn in Figure Ib

bet ween Qre 42 and t i nt urf ce 4

nEE, AR e Coa AES Aok | P TR Ab & o pgeneral
: t hesmuet e Bass Fedr)nech wileirt W@sgerc(ttmfGersemﬁaades 38a and

es, | ar-g5 4 4
and e SR AP BAR R B AL e eyl to form

Serﬁh@l e lgr 3gr mﬁé@weaﬁ@r@@qslq 3tre sl 3P Lp St #d
5 348 ritRd-i3Ab dipgeidhern o meere nfulldg2ci rceunf erenti al

grooves in the interior surface 40 while the

sem circul ar grooves 46a and 46b in the nould portions

3d4amend ntdy e surfeieghts o dgetifera foeneralsewarfdguration

C|rcunferent al |n t he |nt rlor rface 40. A
i GEERITIAT (oaBS FREFLAT STER o Thol Fon FeAgTd Lo Body

poured iImt @ndaer roou | febr3P tdned cllvowy 18t it édhec gatdjegtile body
10V°'1% f_%?cotlfée O Etl%ufr%rénltahe3%°%dl%ba}n 1s inserted into

circu erentl anges, whi act as seals 30a an

306@%%@%0@ tH‘?éft&rCéilé‘étrl P asddg thesikewme 47 in the
Fi gina b 32 mﬁsdm drPeHd Fdradd iich o rae%a\gttlmga WA 43

of sem circ es 48 which are di a trlca
o PR Balin oh T 0B SIEHR e TGS It Hegwes, the core

f orarecing tthea ipadariafr kamifspkeniocal r ecesses 50

di anetrically opposed about the recess 36b. The

di npl es 48 and recesses50 are relatively |located so as

t o Iredihst drl Ivisttiradaesh eottiesiingingn tthe portieroey 3infage 40 of
br ‘%‘#@Wﬁnc}ﬂgﬁtﬁﬁé Cfdcr%éa m%m'JJod cgi%cun@%ﬁ:lisdls%rooves ,

are formed 1n a side of
formed by sem1c1rcular grooves 44a and 44b and the other

15

by semicircular grooves 46a and 46b. Semicircular grooves
20 44a and 44b in the mould portions 34a and 34b together
form one of the circumferential grooves in the interior
surface 40 while the semicircular grooves 46a and 46b in
the mould portions 34a and 34b when brought together form
a second circumferential groove in the interior surface
25 40. A liquefied solidifiable material such a molten lead
is poured into the mould 32 and flows into the casting
void 43, the grooves to form the body 12 an
circumferential flanges, which act as seals 30a and 30b
extending about the projectile body 12 shown in Figure 6.
30
The mould portion 34a is formed with a pair of
semicircular dimples 48 which are diametrically opposed
about the recess 36a. The mould portion 34b is formed
with a pair of hemispherical recesses 50 diametrically

35 opposed about the recess 36b. The dimples 48 and recesses



portions 34 opposite the surfaces 38a, 38b for seating

a spring or clanp to hold the portions 34 together
wontnog/g1dite nolten | ead is poured into the noul RECTZRU2008/000445

is apparent fromFigures la - Id, the nmould 32 is

formed with open opposite ends 54 and 56. The core 42

is inserted into the end 54 prior to the introduction

or pouring of nolten |ead intaQ fghe nould 32. The noul d

32 is then orientated so that the casting void 43is

vertical |l dIS Qse mntha%% end 54 | ower nost

, er most_and .
suﬁﬁb@ﬁ@d ad€ SPe£8s £ 036 SHAS TR UL S3c
| engtherS&hext ehei poritiomst Ba ene Secughar ¢oglt herd to4 form

of %%”%Fogﬁg diameter \Waich heads (. a3 4R W %‘?Lde of , the

i NCr ease amet er part 60 that opens onto the end 54
angml@slSSé‘la@@p@l@l@@puténe §m1ré@i§r@@| FeaL 38b fhe sepging a

542 RRIY SNG13 % @1%1@1%% %@&%&4 3qxtt%e,@ltmr while the
coaxial 'y fromt as "a base 65

of MeIL&HF %ﬁ@ﬂaﬂﬁoﬁo§6 1@6‘%@§F Fﬁugﬁe32ncreased
dlaneter part 60 and abut against circunferential and

% surfaces  of. the rt 60 The1 Iu% 62 fu&th§5

SdEs “RPPEE el THith Sorfi on 166 RS TP is
d|dEnywdn@dtmoo@ﬁmeQQQOBn&eaﬁ@d@bﬁﬂ a@dlﬁ§t aThe core 42 is
o CONk | | e h f I i [ I

10 PUHERRIR DRORAE] o 30 PRISE B SHB SeRpblectRl or
re@%@dn& afetel tesyr tliegd e@tmt@iefé@ﬁlléeéﬁ t hédhgpapuld 32 is

end et Ofrilhe Rl do32hathithesgthany iy ahegesetecally

end 54 to prevent or substaqtlally nlnlg%se | eakage of
rmldtlé“:l?qsééld WigRt ERG fG% PEmlOWETPOST ARdesuppogted on a
fu@bh&bc&tepEuc&er@&é@@e¢6dmamebemmg@&tu@ngﬁa 5§hextending

spl ot 4 exten Qaxi II e rtion 6

2h Y s%’&hﬁn g%alle? %ane %%Eg 8EO SrEhEE |anW6ter
dlaﬂEK%T]bEtMEéw ﬁhstﬁmrwu@w 6®caﬁ@sewedspmgaer6@art 60 that
ForRdeh @t Rt 120 ey 5he

Figures 3a and 3b depict an embodiment of the core 42

20 comprising a plug 62 and a spigot 64 extending coaxially
from the plug 62. The plug 62 has a base 65 of a
configuration so as to seat in the increased diameter part
60 and abut against circumferential and radial surfaces of
the part 60. The plug 62 further includes a reduced

25 diameter portion 66 that is dimensioned to extend into and
abut against a corresponding length of an inner
circumferential wall of the part 58 of each recess 36.
The base 65 and reduced diameter portion 66 in effect seal
the open end 54 of the mould 32. This substantially

30 closes the end 54 to prevent or substantially minimise

leakage of molten lead.

Extending from the portion 66 is a further step wise
reduced diameter portion 68. The spigot 64 extends

35 coaxially with the portion 68 and has a slightly smaller



projectile body 12 (see Figure 6 ) . To facilitate
easy renoval of the core 42 fromthe projectile body

WaAL08M1pi got 64 is provided with a slight tapE/AEW08800445
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to reduce in outer dianeter in a direction away from
the plug 62. A blind hole 69 is fornmed in the base 65
coaxial with the spigot 64. The hole 69 receives a
tool to assist in gripping and tghus extracting the
core 42 fronlthe body 12. A typical sequence of events

f th ile.10 foll :
(AP ho LI RSP Lo (5 S G e the
dl rmir@&% &featrel tilre tdps Judnissipfermealt heeaten t5 @ Snich the
té“%o%&”l'zo”(%e%”'ﬁ%% h%r by a clanp or

sp né Seated 1 he grooves insert the core
42 into the nmould 32 fromthe open end 54 seating the

pl ug Gf%cquqdarteo%régycwearrodahe Jrase b dre e ikl eared
di aneter partion 60 0 he recess 36 to ther%ﬁg form

thé’r@ﬁqtr’rglev&%iﬂslzoé:tbﬁeeﬁi’% &br é S PTyd dask with a slight
I Ntteigedr sUrdaee IFBdUR) ﬂmtdtit@icﬁl(almétem(ilﬂ)a tdirection

i quefi SO|IdIfIab| mat er i h 188 Ite | ead

m%oath Lo S R v0|9d%2( d)%‘ 6’3& g# Iof§t ééo 5med in the

solbagief i6Gatdagrkicfl twhendlhtee spigad, 6denpvinet Ihpltmr@ 4Zceives
s I

thgamkf);ygﬁ F%ool éte fhogjir r]g%)ltn%n%n%att%@s %@%‘dx‘a%éé‘:ﬁld Rhe core

open open end 16
body? fZTm(é¥K%épéhhﬂ@ the moul d portions 34 and renove
the projectile body 12; (f) dep03|t|ng a quantity of
propellant 22 into the cavity press the sea

XP%Q%;lﬁﬁgp%ﬁfqnﬂﬁ)qﬂ@§t§e&p e manufacture of the

prOJectlle 10 is as follows:

(a) bring the mould portions 34 together with the dimples
48 seated in the hemispherical seats 50 and then
clamp the portions 34 together by a clamp or spring
seated in the grooves 52;

(b) insert the core 42 into the mould 32 from the open
end 54 seating the plug 62 and in particular the base
65 in the increased diameter portion 60 of the recess
36 to thereby form the casting void 43 between the
core 42 and the interior surface 38;

(c) idintroduce (i.e. pour) the liquefied solidifiable
material such as molten lead into the casting void;

(d) upon or just prior to solidification of the molten
lead, remove the core 42 from the projectile body 12
to create a cavity 18 in the body 12 which opens onto
an open end 16 of the body 12;

(e) separate the mould portions 34 and remove the
projectile body 12;

(f) depositing a quantity of propellant 22 into the
cavity 18;

(g) press the seal 26 into the body 12 onto the seat 29
to seal the end 16.



to seal the end 16. However in a mnor variation the
core could be renpved after opening the nould to

WO Zeeveithe body, ie step (e) could be perf or ni/NE1008/600445

step (f ). Figures 4a and 4b depict an alternate form
of the core, denoted herein as core 42 ' that may be
used in an alternate enbodi nent of the present nethod.
The core 42' is identical with {fhe-core 42 with the
exception of the inclusion of three elongate and
spaced graoves _70 .t hat extend al e ngt h
of e BT G5 R AR o gy en SR Pee chB A Brad o ved
th@fd;@gt iopgrdag thhed Broudido twhiremovel ttée besddy , fllevvstteg (e)
Bu PR SRl ficRtedRCQLesRENdi ng integral ly
forne r|bs§$2 hgﬁn in Iﬁa%&oﬁlﬁnwFlgure 8 ) along
the inside of the cavity 18 in the projectile body 12.
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ewbgdqﬁe%%l%%% Ph% crgggesaawggétt®ﬁ eﬁcepﬁ§9ea8f the
of ibeilngiany ofg thiree sfloogatee apdnmpresdy spaced gmdoves 70
gnE%ath%EeBHEaﬁ%%b %@eCQQnE%hP%%SS%% sEh%BEe%45a and

epl ct a varitation in i'chan i nsert
or IFPE¥EE 8§ icHepRe rémVerds éFIﬁﬁGrFé&Flpabéaﬁa@Vhé3 into

a §hagedmend ed? liesdaultled tlon tf@)ﬁnh € uRBHL B 1 @R leatIB@
i nsert 80 |§]carr|ed gy
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ha%ody 12, and secondly, ends of the ribs 72 nearest the end
16 act as lands which together form an alternate
configuration seat 29 for the seal 26. Thus, in this
embodiment, the method creates a seat which, instead of
being a ring like structure comprises three lands onto

which the seal 26 can be pressed.

Figures 5a and 5b depict a variation in the method by
whichan insert or sleeve 80 in the form of a cylindrical
tube having a closed end 82 is moulded into the ammunition
10. The insert 80 is carried by a modified core 42''. The
core 42'' differs from the core 42 by omission of the
reduced diameter part 68 so that the spigot 64 extends
directly from the reduced diameter portion 66. The core
42'' with the insert 80 carried on the spigot 64 is
inserted into the mould 32. After the molten lead has
solidified, and the core 42'' is extracted leaving the
insert 80 inside the body 12 as depicted in Figure 5b. A

rim of the open end of the insert 80 may also act to form



solidified, and the core 42 '' is extracted | eaving
the insert 80 inside the body 12 as depicted in Figure

WoGRMs/ANMiIm of the open end of the insert 80 MeBCTHAE08/000445

5

act to form |i - the seat 29. A s shown in Figure 5b
an upper portion of the body 12 near end 16 may have a
t hi ckened wall and partially overhang the upper end of
the insert 80, still leaving theggseat 29 for the sea
26 Al though in an alternate enbodi nent the wall of

od f bst ant.i al | f dt h wi
no ESVerRA 0T e GBS Copeript S Arh e e TG on of
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the sleeve will mnimse radial expansion of the
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91”6351’:@61‘}6@]11% THESIT SO ATHE Hile G0t S SRS @fofthe upper
the(dg;(way BAT oft atld Agisthe miof.ling in a barrel after
commencenent of deflagration. The nould 32 may be
configured to have an inner dianmeter D, corresponding
t 0 2 rEamp@ageuodr udilagettde dhseht 8Od\sl2hawvhiich may be made
ole n r r e r
10 nig e TEHE retedad Frf BT (Sedh UEARME AP 12,
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a deflagration. The mould 32 may be configured to have an
inner diameter D1, corresponding to a maximum outer
diameter of the body 12, which is less than or equal to a
bore diameter of a weapon from which the ammunition 10 is
to be fired, and an inner diameter D2, corresponding to
the outer diameter of the seals 30a,30b, between a minimum
which is at least greater than the bore diameter and a
maximum which is greater than a groove diameter of the
weapon. Thus, for example, if the bore diameter is
signified as D, and the groove diameter as Dg, then D1<Dy
and Dp<D,$Dg(1+A) where .052A20. In this way, prior to
firing the ammunition 10, the ammunition 10 will have a
body 12 of a maximum diameter less than or at most equal
to the bore diameter, and seals 30a,30b-will have a
diameter that will engage the rifling and also engage the
groove diameter of the weapon. When the seals 30a,30b
engage the groove diameter and the rifling, a seal is
formed which substantially eliminates the escape of high

pressure gas past the ammunition 10. Indeed in a further



body 12 of a maxi mum di aneter |ess than or at nost
equal to the bore dianeter, and seals 30a, 30b- wll

W 1891tH aneter that will engage the rifling ROIKABL8000445

engage the groove dianeter of the weapon. Wen the
seal s 30a, 30b engage the groove di aneter and the
rifling, a seal is fornmed which substantially
el i m nates the escape of high_-ptgssure gas past the
ammuni tion 10. Indeed in a furtherenbodi nent the seal s
may. _hav dlff enent dlaneter
ety S s i ey ilieters e eac
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i ncorporated in the nmethod of nanufacturln after
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r adiealt relpaxsiso foft Hhdaapalni tion 10 as it travel s

al ong the barrel of the weapon to the extent that Dl

is always | ess than the bore dianeter so that the

outler esipofddoendfs mherdsodheddeserdt Sfaves a'eml_s,worporated in the
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dra%pl n_the barrel maxi m ses thrust produce
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they icdhld RE-dpe19Wnte .The term "groove

In the above discussion the term “bore diameter” is
inteﬁded to define the internal diameter of a barrel
measured from the tops of diametrically opposed lands
forming the rifling, ie the smallest internal diameter.

If the lands are not opposed, then the bore diameter is
the diameter of a circle inscribed to touch the top of the
lands. The bore diameter is the inside diameter of the
barrel before the rifling is cut. The term “groove
diameter” is intended to define the diametrical
measurement of the bore of a rifled barrel, measured from
the bottom of opposing grooves (ie the largest internal
diameter). If the grooves are not opposed, the groove
diameter is deemed to be the diameter of a circle
inscribed to touch the bottoms of the grooves.Now that
embodiments of the invention have been described in detail
it will be apparent to those skilled in the relevant arts

that numerous modifications and variations may be made



dianeter” is intended to define the dianetrical
nmeasurenent of the bore of arifled barrel, neasured

WG 20081198 bott om of opposing grooves (ie the |IBEIK&EL008/000445
internal dianeter) . If the grooves are not opposed,
‘the groove dianeter is deened to be the dianeter of a
circle inscribed to touch the bottons of the grooves.
Now t hat enbodi nents of the investion have been

described in detail it will be apparent to t hose
skil.lL,.ed in the relevant arts that. numer ol
ol e S Gl HarT 558 R0 TGN o fenoepts . For
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woul d be obvious to a person_of ordi nar;i skill in the
beneflts when the liquefiable materi is a plastics
material or a rubber material in protecting the body 12

20 from being consumed by the deflagrating propellant.

All such modifications and variations together with others
that would be obvious to a person of ordinary skill in the
art are deemed to be within the scope of the present

25 invention the nature of which is to be determined from the

above description and the appended claims.



art are deened to be within the scope of the present

invention the nature of which is to be determ ned from
wa Hes/atvarse descri ption and the appended cl ai nsRC&U2008/000445

clainms defining the present inveption are as foll ows:

1 . A nmethod of manufacturing anfrunition for firing

froma barrel of a weapon the nethod conpri sing:

f orHeN @12 iR REMIHRY (e IgHRIERr iSRG @&n RIRCIRY 1 1ows:
core in the noutd to produce a casting void between
the core and the interior surface; introducing a

l'i quefi ed mealHad fdfakbderutaicenirdng Bimnurie ieastiidiy fdddidig from
renoving t.he caore tao praqduce roj ectil.e .body having

L Sed Ong ot s FdR e e o

cavi ty iferiagpreojmestlid didyddy wini dntepdes e ades

0pposi t 1%%‘1&9’ REN0 NG HY YAl e RIMIIOD W& ing void
nmoul d; and, positing a propellant in“the cavity. 2 .
Théareersd taec siadin @S dieailmteriorusprdacesnpri si ng

form ng iQRe cHuITIE £ iTGHERINEAl AFAaAe atdi8al into
interior surface of the nould into which the
Ii&g’@ficﬁ‘rﬁtel%tvé’ﬁ il flows, to form upon

sol i di f ireatovdmoonthedlcane & oC @iriceisjpend pgojectile body having
circ rent| fl es Qut _an_aqut si urface of .
Che’ ST el il 25 Dot e SR B R st Ll ety

2 inwidreeiprotieestritid dbddy edrifahgwredss ontivatthe mprionime end;
di anet et dloling R P TRIBHI18 oKy F2l685 @A RO Gna

di arreterr Dt()) o,fng_: he bgyrogll. 4 Theylrret hood according ton !

cl ai m 2 98POF 1t ifjge Peily aned l@intc dmf hentGeitgt-ooves are
formed of a depth so that the correspondi ng fl anges

N A R N B CR SRR

. Heermiwich @thea @xometingg dio-camf eareatdfalcloaiomsrel 4n the
interior surface of the mould into which the liquefiable
material flows, to form, upon solidification one or more
corresponding circumferential flanges about an outside

surface of the projectile body.

3. The method according to claim 2, wherein the mould is
configured so that a maximum diameter D1 of the projectile

body is less than a bore diameter D, of the barrel.

4. The method according to claim 2 or 3, wherein the

circumferential grooves are formed of a depth so that the
corresponding flanges have an outer diameter Dp<D,<Dg(1+A)
and where 0.052A20 wherein Dy is a groove diameter of the

barrel.

5. The method according to any one of claims 1-4,
further comprising placing an insert into the mould, the
insert having an open end disposed inside the cavity and
inboard of the opposite end, whereby the insert is moulded

into said body and defines said cavity.



further conprising placing an insert into the noul d,

the insert having an open end di sposed inside the
wa208/11918nd | nboard of the opposite end, wher ahiyT/AGZ08/000445

insert is nmoulded into said bodY and defines said

cavity.6 . The nethod according Poclaim5s

conprising formng said insert of a material having

greater Tﬁf@@ne%tﬂo%f‘gi%otrl&@lgt he, b:qq%.m &, ATelihed formlng

accordlng to claimb 6, “wherei n pl aC|ng he i nSert
n $H¢ d\AsE tec G §@§e&11§81 AGVRG ([ IFEStETohodke séaeagth
andjkﬁﬁQm@ mpdyhe core into the nould, wherein, the
insert is retained fromthe projectile body when t he
core is renoved fromthe projectile body. 8 . The
method a&mom@tm@dtac@mwddm@ afo cdlaiims 51-of, 6f, umhleeein placing

' I I
ThaHe, S0 Hhe HEMARPRRE 19y Matife He fhaert on
pr Gl ePrgs angr mmerfcgmg bl aoiney iddid ddpeamiond dof wherein,
the q apldranti s rkQaille@ 'ﬁ%@@r@cwﬁlé&ﬂ% HodlyMuBien the

or 9, further com r|S|n formng a_séat in the Cavity
foFosr@atHSndfet“}‘Pé’eQeaflrom e W@Jr%’ctﬁada &9T-di ng to

clai m 10, wherein forn1ng the seat conprises

co flgur ng_on r _both the core and the_ moul d a
s CORTBITed 2CCEREIPE 49 AR R F5 Fd P s ed
matfenitdle f lcomprtieihgr mealpoy $dle dippcsdttiecorndt e theat seal.

. 12. The method according to any one of clainms 5-7,

further conprising utilising the open end of the

|n§brt dheq meddioda g coaliingg tohe lappodint wheme 1of thige seal is

boght-M delas @t laN@ra m TR ARL@ i3RIiAS Rl ad3atiR® of the
met hod cording to any one of clains 1-12, "wherein

f oPHRG troul d conprises forming the moul d from

10. The method according to claim 8 or 9, further
comprising forming a seat in the cavity for seating the

seal.

11. The method according to claim 10, wherein forming the
seat comprises configuring one or both of the core and the
mould in a manner to produce a seat void into which the

liquefied material flows to form, upon solidification, the

seat.

12. The method according to any one of claims 5-7,
further comprising utilising the open end of the insert as
a seat and sealing the opposite end of the body by

inserting a primer onto said seat.

13. The method according to any one of claims 1-12,
wherein forming the mould comprises forming the mould from
at least two separate parts which can be brought together
to produce the casting void, and moved apart to facilitate

removal of the projectile body from the mould.



at | east two separate parts which can be brought

together to produce the casting void, and noved apart
wawog/avilli tate renoval of the projectile body FGCIBAU2008/000445

noul d. 14. The nethod according 1o claim 13, wherein

formng the nmould conprises formtng the nmould with

open opposite first and second ends and wherein the

pl aGi ng 19fe tnl%ech%q %dc@r‘?iltn'&e t@%‘l‘élﬁp'?[@” %ﬁér‘eﬁ%erf‘b'rﬂﬁng the

the core into the mould fromthe first end
NFIBHGC ISRFRHE S daTiag e AL dc o5 gp@gl ,smqsage first

th%nfdﬁts%fdoaid ieMa® Ll Riblelr@ifhr emet @Qa&q&@n@feme ¥ore into
rrethuﬂéiaccordln taQ a(rgf ne of .cl ai ns 4. wherein

hleoﬂ‘ﬁ Gt S POUEr &REE alln@ooc'}\]?(?s mould from
comhnel fag sftoremdng atrvd ispacetcdpar thel ldunfedient malterial

71 20hics: Easgn%{ %%%%é%h%%%%%r%gﬁr Gl rﬁﬁ@ fotY From the

fl ang erein a first ange I's néar
t heeslogse@¢nehd and the second flange is near the
opposite end and wherein the second flange has an

outer dianmeter greater than an outer dianeter of the ,
fi st fﬂgﬁggethod according to anyone of claims 2-4, wherein

the forming of one or more circumferential grooves
comprises forming two spaced apart circumferential grooves
to produce two spaced apart circumferential flanges about
the body wherein a first flange is near the closed end and
the second flange is near the opposite end and wherein the
second flange has an outer diameter greater than an outer

diameter of the first flange.



